INTRODUCTION
Knowledge is a requisite for good decision-making (Cash et al. 2003; Nesshöver et al. 2016a ). Science provides society with the most objective knowledge upon which policy making and managerial actions can be founded (Parks Victoria 2018). Nevertheless, even though the breadth of scientific knowledge in some disciplines such as environmental conservation is huge and expands quickly, that amount of rigorous knowledge is rarely used by practitioners for making better informed decisions (Arlettaz et Disconnection between science and management is likely to have important consequences such as suboptimal decision-making, frustration by scientists and managers, and inefficient use of research and managerial funds (Cook et al. 2010; Nesshöver et al. 2016b ). Actually, evidence-based interventions have become a requirement by some funding agencies in different fields (Wandersman et al. 2008 ) and are beginning to make the basis of environmental management in some conservation organisations (Parks Victoria 2018).
In Spain, some successful exchanges between scientists and environmental managers have occurred in some fields such as global change (Andalusian Government 2018a) or protected areas (PAs). The Spanish section of EUROPARC has engaged regularly with PA managers in the country through meetings, publications, projects and congresses since the 1990s.
It has produced a broad range of technical publications aimed at helping Spanish PA managers cope with legal requirements, international recommendations or scientific guidance (EUROPARC-España 2018). Notwithstanding those efforts and some progress, conservation science is still insufficiently used by Spanish managers despite substantial dissemination efforts (Rodríguez-Rodríguez et al. 2015).
Environmental management in Spain belongs to the seventeen-Autonomous Regions that also have broad law-making competencies on the topic. Thus, regional (sub-national) scale is the most appropriate one to assess research-implementation needs in this field in Spain. The managerial uptake of scientific knowledge could be particularly useful in such biodiversity rich country (CBD 2018; Múgica et al. 2010) . Spain has the highest number of vascular plant species (around 9,000) of all the European and Mediterranean countries, with an endemicity rate of around 23% (CBD 2018). One hundred and eighteen habitat types, 263 plant and animal species and 125 internationally important bird species occur in the country (Múgica et al. 2017 ). Furthermore, south-eastern Spain is considered one of the ten fine-scale biodiversity hotspots around the Mediterranean Basin in terms of plant species richness and endemicity (Médail and Quézel 1999) .
In this context, the European Topic Centre -University of Malaga (ETC-UMA 2018), a policy-oriented environmental research centre based in Andalusia, southern Spain, convened a joint workshop between scientists undertaking environmental research in Andalusia and regional environmental managers in order to: 1) understand managerial needs; 2) present recent research of potential interest to regional managers; 3) explore facilitators and barriers to the effective uptake of scientific knowledge produced in the region; and 4) explore expanded collaboration between regional scientists and managers. In this article, we reflect on the main findings from that unusual meeting for streamlining the use of science in environmental management in the region.
- ------------------------------------------------- 
Workshop participants
Two groups including regional scientists (n=11) and managers (n=15) were convened in a half-day exchange workshop at the Andalusian Ministry of Environment's headquarters in Seville in March of 2018. Regarding scientists, coordinators of environmental research projects with a focus on Andalusia that were undertaken by research institutions based in Andalusia in which the ETC-UMA had collaborated in the past seven years (2011-2017) were selected. Seven such projects were identified (Table 1) . We classified the projects in three main topics that aligned with the organisational structure of the Andalusian Ministry of Environment: 1) protected areas; 2) ecosystem monitoring; and 3) climate change. Some other researchers that were interested in the workshop also attended and were surveyed. 
Online survey
Two online semi-structured questionnaires with openended and closed-ended questions aimed at regional scientists and managers were produced using Google forms (Google 2018) . A link to the questionnaires was made available through the ETC-UMA website. Both groups were given time to fill them in during the workshop using either their mobile phones or personal computers. Questions related to the following items: 1) respondent's field of expertise and affiliation; 2) degree of knowledge and consideration of current regional scientific work and managerial 
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needs; and 3) facilitators and barriers for effective implementation of scientific knowledge. The complete questionnaires can be consulted in Appendix 1.
Interval closed-ended responses (e.g. degree of knowledge of managerial needs) were numerically coded using ordinal scales and descriptive statistics were computed (mean and standard deviation). Multiple-choice, closed-ended responses (e.g. barriers to use of scientific knowledge in regional management) were summed up and an overall rating for each choice was provided. Open-ended responses were reduced to few classes of similar meanings and computed according to their number of mentions.
RESULTS Scientists
Scientists were aware of some research needs of regional managers (1.00 ± 0.63, on a 0 to 2 scale). They thought that the research needs of regional managers could be partially addressed by their research centers (2.09 ± 0.54, on a 0 to 3 scale). Regional scientists consider the research needs of regional managers occasionally to frequently (1.27 ± 0.90, on a 0 to 2 scale). The perceived barriers to the effective uptake of regional scientific knowledge with the greatest agreement were: different priorities by scientists and managers (82% of respondents); managers are not engaged enough in research activities (82% of respondents); resistance to change managerial practices (73% of respondents); and managers' insufficient time to check scientific outputs (64% of respondents; Appendix 2). The measures to better integrate environmental science and management that were mostly agreed were: greater managers' awareness of the need of adaptive management (36.4% of respondents); organization of regular exchange events (27.3% of respondents); and developing research based on managerial needs (27.3% of respondents).
Managers
The degree of knowledge of the seven research projects was moderately low (0.67 ± 0.49, on a 0 to 2 scale). The average interest of all projects to managers was medium to low (Table 2) . 
Discussion Status of science-management interaction in Andalusia
Even though the stakeholder and project samples that were assessed here cannot be considered statistically representative of Andalusia, some common patterns pointing to likely regional generalisations can be drawn from the workshop data. According to our results, the degree of integration of environmental science and management in Andalusia would be acceptable. Both groups are somewhat aware of the other group's work and consider it for their own work to a moderate extent. This may be due to the longstanding effort at environmental information compi- Rodríguez-Rodríguez, D et al.
- ------------------------------------------------- Insufficient integration of managers in research was also highlighted by both groups. It may be the result Rodríguez-Rodríguez, D et al.
- ------------------------------------------------- guild has yet strong career-related incentives to engage more closely with the other in Spain.
Whereas environmental managers report to often have insufficient evidence to make decisions (Cook et al. 2010 ), managers' reluctance to modify managerial practices was an important barrier perceived by scientists and by almost half of managers, which tend to rely on custom, intuition or experience for making environmental decisions (Cook et al. 2010; Walsh et al. 2014 ). In some English speaking countries, most nature conservation managers were willing to change their managerial practices after being presented with a synthesis of effective wildlife management techniques, although more experienced managers were less willing to do so (Walsh et al. 2014 ).
Another point that was mentioned at the workshop was the gap between the timing of project cycles and managerial needs, so even when useful research outputs or tools (e.g. websites) are provided in a timely manner, lack of funding for maintenance likely results in those tools becoming outdated and abandoned by managers.
Facilitators for the uptake of environmental science Both groups agreed on the main facilitators for greater environmental science implementation in Andalusia. Conducting environmental research that is focused on managerial needs seems a sensible research policy to optimise outcomes in a context of environmental crisis ( . Regular exchange events in the form of seminars, workshops or other meetings between managers and scientists could also greatly enhance timely awareness of managerial needs and available knowledge to tackle them or feasibility to do so (Arlettaz et al. 2010 ). The ETC-UMA workshop initiative was widely welcomed by both scientists and managers, which shows interest by both groups to interact more closely. Actually, the proposal to set up regular exchange events between regional scientists and managers reached broad agreement at the workshop, although the form and leadership of its implementation remain to be specified.
Some international research projects have looked closely at introducing science into management and decision-making (Nesshöver et al. 2014; Young et al. 2013; VVAA 2017) . In other parts of the world, successful environmental outcomes have been suggested from integrative work whereby researchers have either been embedded in environmental organisations or have partnered with managerial agencies and other stakeholders to address specific needs (Arlettaz et al. 2010; Cook et al. 2013) . In this sense, making better, more tailored use of the research potential of postgraduate students and early career researchers from hundreds of colleges and universities is advocated as a straightforward win-win solution in conservation science (Courter 2012 ). An example of such collaboration is the Research Partners Program in Victoria's protected areas, Australia (Parks Victoria 2018).
- ------------------------------------------------- (Nesshöver et al. 2016b ).
Adaptive management means that managerial practices are modified according to the best available evidence, which science is a prominent source of but not the only one (Berkes et al. 2000) . Adaptive management seems to be a reigning paradigm in environmental science ( The existence of simple, synthetic and easily accessible information of use to managers is considered a must for effectively bridging knowledge and practice (Wandersman et al. 2008 ). In other countries, evidence-based websites synthesizing scientific knowledge have been launched although their usefulness to practitioners is still unknown (Arlettaz et al. 2010 ). state that scientific evidence is just a minor factor influencing decision-making in multifaceted conservation issues and that it is unlikely to change valueladen attitudes. According to them, effective decision -making is primarily based on understanding values, knowledge, rules, behaviours and actions of stakeholders and the interactions among them during the research process, which would entail complex sociological research within conservation research (Fox et al. 2006 ).
Degree of knowledge and interest of presented projects
The projects that were presented were only of limited interest to regional managers. This could be due to a number of reasons: 1) the projects' thematic restrictions in contrast to the broad spectrum of managerial thematic areas present at the workshop; 2) the limited presence of some project topics' managers at the workshop, especially on protected areas and biodiversity management, and the abundance of managers whose topics were little covered by the presented projects, like agriculture and fishing. This may have reduced the overall projects' relevance to attending managers; and 3) the projects' insufficient regard for interdisciplinary research involving natural and social scientists (Fox et al. 2006 ).
Conclusions
Our results suggest that a moderate though improvable linkage between environmental science and management exists in Andalusia. Regional science is moderately based upon managerial needs and is fairly known and used by environmental managers. Different thematic priorities and time frameworks between scientists and managers and limited time to check scientific results outstood as the main (though not exclusive) barriers to effective implementation of environmental science in the region. The main perceived facilitators to overcome those issues were: undertaking management-oriented research and organising regular exchange events between scientists and scientific users. Even though representation of the two groups present at the workshop cannot be ensured, our results can help to spot the current state of the art in the region. We hope that the initiative -------------------------------------------------- 
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upon which this study is based will not be a one-off one but could evolve to become a regular forum whereby scientists and managers will work closely and effectively to improve the regional environment. We also hope that the insights from the workshop may help researchers and managers elsewhere to better deal with the common issue of insufficient and ineffective use of environmental science for wiser natural resource management.
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